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0 ° r -P^satlon »n the gas phase of alpha-olefins in the presence of . 

© The present invention relates to a process for the start 
up of polymerisation or copolymerisation in the gas phase by 
bnngmg the said alpha-olefins in contact under polymerisation 
or copolymerisation conditions in a fluidised bed and/or with 
mechanical stirring with a charge powder, in the presence of a 
catalyst system of the Ziegler-Natta type, this process being 
characterised in that the charge powder used is previously de 
hydrated and subjected to a treatment by bringing the said 
charge powder into contact with an organoaluminium com- 
pound for a period of at least five minutes, so that the polymeri- 
sation or copolymerisation starts up immediately after the con- 
tacting of the alpha-olefins with the charge powder in the pres- 
ence of the catalyst system. 
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SYSXEM» ~~ ' . ,. 

The present lotion reUtes to . process for the „.„ ^ . 
polarisation or copo ly »eris.tio„ in the e .. ph „ e "V 

aj.pna~olefins, known as ZielKer-Natt-* ovo ^ 
«e obtained by the ..^..^ on ^ _ « « • -a. 

- ~e™— — — 

state by »..„, of . rlslng reac Bl 

leaving the reactor is 8 e„erail y cooled before bein* 
"ovale. int „ the reactor ,„ d .„ adcitlonal „. ^""S 

The start op „, the poly.erisatioa reaction in the 
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reactor fed with reaction gas mixture, and also containing a charge 
powder. This charge powder, consisting of solid particles, such as 
particles of polyolefin, is used to form the initial bed at the 
moment when the polymerisation reaction starts up, favouring in 
particular a suitable dispersion of the catalyst system in the 
reaction medium. Polymerisation may then be performed continuously, 
the catalyst system being introduced into the reactor continuously 
or in sequence. The polymer produced may be withdrawn from the 
reactor also continuously or in sequence. 

In the industrial production of polyolefins, it may be 
necessary to stop the polymerisation reaction temporarily in order 
to be able to carry out various operations for maintaining or 
cleaning the reactor. Impurities such as water and oxygen may be 
introduced during these various operations into the polymerisation 
apparatus and/ or into the charge powder introduced into the reactor 
when the reaction is restarted. Under these conditions and although 
the catalyst system used, of Ziegler-Natta type, is known for not 
having an induction period, the polymerisation reaction commences 
several hours after the commencement of introduction of the catalyst 
system Into the reactor. The actual start up of polymerisation 
consequently takes place in the presence of a relatively high 
concentration of catalyst system in the fluidised bed, so that the 
polymerisation reaction speed may increase rapidly and abruptly, 
with the risk of forming localised hot spots and the bursting of 
polymer grains into fine particles. These localised hot spots may 
lead to the formation of agglomerates and setting of the polymer 
inside the reactor, and are liable to cause the stoppage of the 
polymerisation reaction. Moreover, in the special case of 
polymerisation in a fluidised bed, the fine particles, formed by the 
bursting of the grains making up the bed, are Inevitably entrained 
out of this bed, which gives rise to a continuation of the 
polymeristion reaction outside the reactor. 

These undesirable phenomena, such as in particular the 
formation of agglomerates, are amplified in the case of start up of 
copolymerisation reaction of • two or more alpha-olef Ins, so that 
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introduction of the catalytic system in. the reactor, the charge 
powder is dehydrated and thereafter subjected to a treatment for at 

least five minutes by bringing the said charge powder in contact 

« 

with at least one organoalurainium compound of the formula AlR T1 X3_ n 
5 in which R is an alkyl group comprising from 2 to 12 carbon atoms, X 
is a hydrogen or halogen atom, or an alcoholate group, and n is a 
whole number or fraction comprised between 1 and 3, the quantity of 
organo aluminium compound used being comprised between 0.1 and 5 0 
millimoles per kilogram of charge powder. 
10 The catalyst used according to the invention may correspond in 

particular to the general formula 

Mg m Me n M(0Ri) p (R2>q x r D s 
in which Mg is the magnesium atom, Me is an atom of aluminium and/or 
zinc, M is an atom of a transition metal belonging to groups IV, V 
15 and VI of the Periodic Table of Elements, preferably a titanium 

and/ or vanadium atom, R^ is an alkyl group comprising from 2 to 14 

carbon atoms, R2 is an alkyl group comprising from 2 to 12 carbon 

«■ 

atoms, X is a chlorine and/or bromine atom, D is an electron donor 
compound comprising at least 1 atom of oxygen, or sulphur or 
20 nitrogen, or phosphorus, where: 

m is comprised between 0,5 and 50, preferably between 1 
and 10, 

n is comprised between 0 and 1, preferably between 0 and 
0.5, 

25 p is comprised between 0 and 3 , 

q is comprised between 0 and 1, preferably between 0 and 
- 0.5, 

r is comprised between 2 and 104, preferably between 3 
and 24, and 

30 s is comprised between 0 and 60, preferably comprised 

between 0 and 20. 

With a view to the polymerisation of ethylene or copolymerisation of 
ethylene with at least one other alpha-olef in, the catalyst may be 
obtained by various processes, particularly by those according to 
35 which a magnesium compound, such as magnesium chloride, is ground in 
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the presence of at Imc*- ^ 

maon i transition metal compound, or else a 

magnesium compound is precipitated at the same time 
transition metal compounds. 

The catalyst may, for example> bg ^ 
organomagnesium compound and a titanium comp0und ^ j""*' 
valency, optionally in the presence Qf an > " itS 

chosen, for example fr eleCtr ° D COm P°^ D 

example, f rom amongst anl a phosphines 

sulphoxides and aliphatic ethers. osphines, 

Preferably, the catalyst is obtained by reacting a r K , 
' -20 and 150-C, a,d more especlally * ™ « 

compounds of tetr avalent tltanllM Qf for J- C > - or .ore 

TiX 4 _ t ( 0Rl)t 
in which X is a chIorlne or bromlne 

CWP — ^ to 14 carbon atoms and t a a lie 

fraction comprised between 0 and 3 and " 

of the formula ( R 2 ) „ gX or the 0r8anOM * n «*» <-P°-d 

chlorine or k « * (R 2>2 ±n X is a 

chlorine or bromine atom and R 2 is an alkvl or 

2 to 1? r-»^ y group comprising from 

i- to 1^ carbon atoms. The r M( .H^ v 

compounds and the or ^ " tanlUm COT,pOUnd ° r 

effected in be ° r8an ° ma8neSlUIB ™ d *• advantageously 
rected in the presence of an alkyl halide of rh* * , , 

and preferably between 0.1 and 
0.33, 

(R2)X/(R 2 )MgX . 

and D/TiX 4 _ t(0Rl)r *" C ° mPrlSed 1 *> 

Z is comprised between 0 and 0.5 

or such that: ^ Preferablv be ^en 0 and 0.2, 

™*_ t(0Rl)t/Mg(R2)2 ls comprlsed between 

and 0.5 and preferably between 0.1 
and 0.33, 

(R2)X/Mg(R 2) 

, , is comprised between 2 and U 

and D/TiX4_ t (0Ri) t * c „ , nd 

tV 1S 'o-Prised between 0 and 0.5 and 
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preferably between 0 and 0*2. 
Another technique for preparing the catalyst used in the 
process according to the invention consists in reacting at between 
-20°C and 150°C, and preferably between 50°C and 100°C, magnesium 
5 metal with an alkyl halide and one or more compounds of tetravalent 
titanium, these latter compounds corresponding to the formulae R£X 
and TiX4_ t (0R 1 ) t respectively as defined above, optionally in the 
presence of the electron donor compound D • In this case the 
reactants may be used in molar ratios such that 
10 TiX4«. t (0R 1 ) t /M g is comprised between 0-05 and 

0.5, and preferably between 0.1 
and 0.33, 

(R2>X/Mg is comprised between 0.5 and 8, 

and preferably between 1.5 and 5, 
15 and D/TiX4_ t (OR^ ) ^ is comprised between 0 and 0.5 

and preferably between 0 and 0.2, 
The catalyst may also be prepared by precipating a transition 
metal compound onto solid particles consisting essentially of 
magnesium chloride. For example, one may use solid particles of 
20 magnesium chloride, obtained by reacting an organomagnesium compound 
and a chlorinated organic compound, by employing in particular the 
following conditions: 

- the organomagnesium compound is either a dialkyl magnesium 
of the formula R3Mg R4, or an organomagnesium compound 
derivative of the formula R 3 Mg R4, xAl(R 5 ) 3 , in 
which formulae R3 , R4, and R5 are identical or 
different alkyl groups comprising from 2 to 12 carbon 
atoms, and x is a number comprised between 0.01 and 1; 
the chlorinated organic compound is an alkyl chloride of 
the formula R5CI, in which R$ is a secondary or 
preferably tertiary alkyl group comprising from 3 to 12 
carbon atoms; 

- the reaction is performed in the presence of an electron 
donor compound D, which may be chosen from amongst a wide 

35 variety of products such amines, amides, phosphines, 
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sulphides, sulphones or allphatic echer ^ 

Moreover, the various reagents employed for the 
such solid particles of mat > < Preparation of 

ei ltl0 :: : of ™- -> * — — t „. 

the »el,r ratio R6C1 : R3MgR4 Is _ 
and 2.5 and preferably between 1.85 and 2 2- 
the _lar ratio K 6C1 : R3 „ gR4> ' 
comprised between 1.5(1 + 3x /2) and 2 . 5(I + 3,,,. „ 
^ — »•«» « J« and '* 
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the „ol.r „„. bec „ ee „ (he 

the .-,™, e „ tsl „. co . pou „ d (R3Mg ^ 

la ce,prlsed between 0.01 a„d 1; 4 *MCR 5 ) 3 

the reaction betup^n t-K^ 

chlorinated -^-magnesium expound and the 

chlorinated organic compound takes P l ace wlth aM , 

valency, by means of oreanomPt* n *~ 

t vnich R lt X and t correspond to the definiM^ 
given above, the reduction being effected * d6flnItl ° nS 
agent chosen from amongst the 01631,5 ° f 3 reducll « 

formula R 3M8R , ± J\ * 6 "^^nesi™ compounds of the 

as above, o g ^lT % "* * "™ — —ions 

*« — h R7 a ; lk c y ; ompound8 have *• — - (R7)2 . yXy , 

7 s an alkyl group comprising from 2 to 7 7 „ / 
fraction between z^r, ^ * ° ne or a 

-prism, f itf i: ; r R » is - aiw — 

■*» carbon atoms, X is a rti^j 

atom and z is Zero on chlorine or bromine 

zero, one or two, or a fraction between zero , 
The said reducing reaction " 2ero and tw °- 

ng reaction may optionally be performed in the 
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presence of an electron donor compound D such as defined above. 

The relative quantities of the various compounds employed 
(magnesium chloride, titanium compound, organomagnesium, or 
organozinc or organoaluminium compound, electron donor), may be in 
5 molar ratios such that: 

- magnesium chloride : t itanium compound is comprised between 
1 and 8 and preferably between 2 and 5; 

- organomagnesium or organozinc or organoaluminium compound 
: titanium compound less than 2 and preferably comprised 

10 between 0.5 and 1.5; 

- electron donor compound : titanium compound comprised 
between 0 and 1, preferably comprised between 0 and 0.5. 

The precipitation may be performed at a temperature comprised 
between -30°C and 100°C with stirring in a liquid hydrocarbon 
15 medium. 

For the polymerisation of propylene or the copolymerisation of 
propylene with ethylene or other alpha— olefins , the catalyst should 
have not only a satisfactory polymerising activity, but also a high 
sterospecif icity . In this case, one of the methods recommended for 

20 the preparation of the catalyst consists in impregnating the 

titanium tetrachloride with solid particles of magnesium chloride 
such as for example those obtained according to the method described 
above, this impregnation being carried out preferably in the 
presence of an electron donor compound D. 

25 The preparation of such a catalyst may advantageously be 

performed according to a process comprising the following two. 
stages : 

(a) treatment of the solid particles of magnesium chloride with an 
electron donor compound D chosen in particular from amongst 

30 ester of aromatic acids or aromatic ethers, 

(b) impregnation of the solid particles of magnesium chloride thus 
treated with titanium tetrachloride. 

The quantity of electron donor compound D used during the first 
stage is generally comprised between 0.06 and 0.2 mole of electron 
35 donor compound per mole of magnesium compound and the treatment 
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catalyst and cocatalyst such that the atomic ratio of the quantity - 
of metal in the co-catalyst to the quantity of transition metal in 
the catalyst is comprised between 0.1 and 60, and preferably 
comprised between 0.2 and 10 and especially comprised between 0.5 
and 5 . 

The operation known as prepolymerisa tion, consisting in 
converting the catalytic system into a prepolymer, may be effected 
in two stages. When the prepolymer is made in one stage, the 
prepolymerisation is performed as desired either in a suspension in 
a liquid medium or in the gas phase; generally, this stage may be 
continued, whilst preserving a suitable activity in the catalyst, 
until the prepolymer contains more than 0.002 and less than 0.1 and 
preferably more than 0-004 and less than 0.03 milligram atom of 
transition metal per gram. When the prepolymer is made in two 
stages, the first stage of the prepolymerisation is identical to the 
coating stage referred to above. The second stage of 

prepolymerisation may proceed as desired either in a suspension in a 
liquid medium or in the gas phase; generally, this stage may be 
continued, whilst preserving a suitable activity in the catalyst, 
until the prepolymer contains more than 0.002 and less than 0.1 and 
preferably more than 0.004 and less than 0.03 milligram atom of 
transition metal per gram. 

The catalytic system may also be. fixed on an inorganic granular 
support, consisting of refractory products chosen from among 
alumina, silica, aluminium silicate, titanium oxide, magnesia or a 
mixture or coprecipi tate of at least two of these products. For 
example, this operation may be performed in the following manner. 
The catalyst may be converted into the form of a complex by 
dissolving it in an organic solvent consisting of an electron donor 
compound D chosen for * preference from amongst the esters of 
carboxylic acids, aliphatic ethers, cyclic ethers and ketones. This 
complex in solution may then be isolated by precipitation, for 
example, either by cooling the solution or by adding to it a liquid 
hydrocarbon, then drying the solid complex thus obtained. The 
composition of this complex is such that: 
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mean diameter by mass comprised between 50 and 400 microns, and 
preferably comprised between 70 and 250 microns, which are 
dimensions compatible for use in a f luidlsed-bed and/or mechanically 
stirred gas phase polymerisation reactor. 

Moreover, the catalytic system converted into the form of a 
prepolymer, or fixed on an inorganic granular support, contains 
quantities of catalyst and co-catalyst such that the atomic ratio of 
the quantity of metal in the co-catalyst to the quantity of 
transition metal in the catalyst is comprised between 0.1 and 60, 
and preferably comprised between 0.5 and 10. 

As co-catalyst, organo-alumlnium compounds are generally used, 
such as trialkylaluminium, or hydrides, halides or alcoholates of 
alkylaluminium, or organo-zinc compounds. 

The charge powder used for the start up of polymerisation or 
copolymerisation consists of solid particles of an inorganic 
product, such as silica, aluminia, talc or magnesia, or else an 
organic product such as a polymer or copolymer. In particular the 
charge powder may be a polyolefin powder preferably of the same 
nature as that of the polyolefin powder to be produced, so that as 
soon as the reaction starts up, polyolefin of the desired quality is 
obtained immediately. Such a charge powder may in particular 
originate from a previous polymerisation or copolymerisation 
reaction. In this way one may use as charge powder a powder of a 
polyethylene, a polypropylene, a copolymer of ethylene with less 
than 20% by weight of one or more other alpha-olef ins comprising, 
for example, from 3 to 12 carbon atoms, an elastomeric copolymer of 
ethylene with from 30 to 70% by weight of propylene, 'a copolymer of 
ethylene with less than 20% by weight of ethylene or one or more 
other alpha-olefins comprising from 4 to 12 carbon atoms, or a 
copolymer of propylene with from 10 to 40% by weight- of 1-butene or 
a mixture of 1-butene and ethylene. 

Advantageously the charge powder consists of particles having a 
mean diameter by mass comprised between 500 and 5000 microns, and 
preferably comprised between 200 and 3 000 microns. The size of the 
charge powder particles is chosen partly as a function of the size 
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atmospheric pressure, preferably under a pressure comprised between 
0.1 and 5 MPa, at a temperature equal to or greater than 0°C, but 
less than the temperature at which the charge powder particles begin 
to soften and form agglomerates, and preferably at a temperature 
comprised between 40 and 120°C. 

The treatment of the charge powder, consisting in bring it into 
contact with the organoaluminium compound, may take place in a 
fluidised bed and/or with mechanical stirring, in 'the presence of an 
inert gas, alpha-olef ins , hydrogen, or a mixture of at least two of 
these gases. In particular the treatment may be performed in the 
presence of the reaction gas mixture to be used during 
polymerisation or copolymerisation- 

As inert gas one uses a gas which is inactive in respective of 
the constituents of the catalyst system and the reactants used in 
15 the polymerisation or copolymerisation medium. It may be chosen for 
example from amongst nitrogen, argon, xenon, helium, methane, 
ethane, propane or butane. As alpha-olef ins, one uses in particular 
the alpha-olef ins to be polymerised or copolymer! sed , which may 
comprise from 2 to 12 carbon^atoms, such as for example, ethylene, 
propylene, 1-butene, 1-hexane, 4-methyl- 1-pent ene or 1-octene. 

The treatment of the charge powder may be carried out under a 
pressure at least equal to atmospheric pressure and preferably under 
a pressure comprised between 0.1 and 5 MPA at a temperature 
comprised between 0 and 120°C and preferably at a temperature equal 
to or greater than 40°C, but below the temperature which the 
particles of charge powder begin to soften and form agglomerates. 

The organoaluminium compound used according to the Invention 
may be chosen from amongst the trialkylaluminium compounds or 
hydrides, chlorides or alcoholates of a Iky 1 aluminium. Generally it 
is preferred to use a trialkylaluminium such as triethylaluminium, 
trisobutylaluminium, tri-n-hexyl- aluminium or tri-n-6ctyl 
aluminium. In certain cases, especially with a view^ to simplifing 
the process of the invention, the organoaluminium compound may 
advantageouly be of the same nature as that used as co-catalyst 
35 associated with the catalyst In the catalyst system. 
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The or 8anoalumlllium compound ^ 
charge powder may be used as lr 1t the 

5 the charge powder. faclli.te Its dispersion in 

The quantity of orgaooalu^ini,,. coapoond nsed accord, 
invention is comprised between 0.1 and 50 oim 
-Prised hereon 1 end 20 „ 11u „ o1 „" ^ - 
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polymerisation or copoly»erisatlon reaction 
alphs-olefins have been brought Inrn as soon as the 

in the presence of tbe ca aly. Ch " 8e 
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p-yoio f i„ Mck 18 „:r: e • z;::;::— of a 

orga„oal„l„ IUI „ co.pound of over 50 .ill! T ,Ua " " 

■ <™ ..." ^zz, .;„':".'" - «--— — -~ 

reacTion " I,:: especiaHy when tbe 

uun gas mixture employed fr>r »-k i 
_ , , Ployed for the polymerisation or 

Z'l r CO "' 15 " " - hydrogen. 
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with the charge powder in the presence of the catalyst system- 
Contacting the alpha-olef ins with the charge powder in the 
presence of the catalytic system may be performed in a manner in 
itself known, by means of a polymerisation or copolymerisation 
reactor with a fluidised bed and/or with mechanical stirring* This 
charge powder is introduced into the reactor which is also fed with 
a reaction gas mixture consisting of 1 or more alpha-olef ins and 
optionally hydrogen and/or one or more inert gases, under the 
conditions of the polymerisation or copolymerisation reaction in the 
gas phase, that is to say under a pressure generally comprised 
between 0*1 and 5MPa, preferably comprised between 0.5 and A MPa, 
and at a temperature generally comprised between 0 and 115°C, 
preferably comprised between 40 and 110°C. 

Surprisingly, it has been observed that when one wishes to 
attain in an advantageous manner, in a relatively short time, a 
stable production of polyolefin of the desired quality, it is 
possible thanks to the process of the invention to perform the 
initial stage of the polymerisation or copolymerisation in the 
presence of the catalytic system in a relatively large 
quantities, without forming agglomerates or fine particles. In 
particular, it becomes possible to achieve this contacting in the 
presence of a quantity of catalytic system of up to 10 times the 
minimum quantity necessary to obtain the stable production of the 
desired polymerisation or copolymerisation, for a period 
corresponding to the production of a quantity by weight of olefins 
comprised between 1 and 6 times, and preferably comprised between 1 
and 3 times the quantity by weight of charge powder employed. 

The polymerisation or copolymerisation of the alpha-olef ins 
may also be performed in the presence of an additional quantity of 
co-catalyst comprised between 0.01 and 10 millimoles, and preferably 
comprised between 0.1 and 5 millimoles per kilogram of polyolefin 
produced, this co- catalyst may be of a nature identical to or 
different from that of the co-catalyst which forms part of the 
catalytic system used . This addition of co-ccftalyst in particular 
makes it possible to increase the yield of the polymerisation or 

16 



17 



0180^20 



15 



20 



25 



30 



copolytoerlsation reactlnn j 
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In the presence of this addir.„ , P^yed. The contacting 

cms additional quantity of - co-cat*, vet- 
be continued throughout the duration of th ! , My then 
-polymerisation reaction. P^erisation or 

According to the process of the invention ir , 
--rise or co P oly me rise olefins which J ^ " ^ 

^c^rr bed r /or with — 

Possihle in particular ^ ^ COndl ""»- it 

particular as soon as the polymerisation or 

copolytaerisation commences to oKr- , 

"- es > to obtain polvmerK nr „„ •, 

-sired quality under excellent conditions Z yZ^Tl " ^ 
of the industrial plant For . , ^ P rodu ctivity 

invention it is possib i t T" ' USln§ ^ Pr ° CeSS ° f the 
J-s possible to produce ea^lv k-cu ^ 

(density above 0.940), which incl d 7 ' 

Jy wnicn include homopolymers of 

e.rbon ato.s, l lnear lov d ^ \ "! t0 " P 8 ' " " 

* «i 8ht « „„„. derlved fro „ dV „ 8 „ " v° nt 

terpolymers of ethylene ^ , 9 elastomeric 

ecnyxene, propylene and dlenes *ioo- 
copolymers of oth„i aienes, elastomeric 

y ers or ethylene and propylenp *»^-r 

units derived from ethvl 8 * CWtmt hy Vei * ht of 

other a lp h,-olefi„s h,v< Propylene ,„ d ethyl „ e „ 

option,,!, ltWm ~ ' ^ " P ° 1 ™" ° ! M*-, l-b»te„e an, 

" CtlVe """""^ '"-trace the present 



invention 



35 



17 



,D <EP 0180420A1_L> 




0180420 

18 

Example 1 

Preparation of the catalyst 

. Into a 1-litre glass flask provided with a stirrer system and a 
heating and cooling device, there are introduced successively at 
5 25°C : - 

5 00 ml of rr-hexane 

9.6g of powdered magnesium, 

1.2g of iodine. 

With stirring, the contents of the flask are heated to 80°C and 
10 there are introduced: 

9.1g of titanium tetrachloride, 
13. 7g of tetrapropyltitanate, 

and, over 4 hours 74. 5g of n-butyl chloride. 
The precipitate obtained is washed 3 times decanting each time with 

15 200 ml of n-hexane. After drying, the catalyst (A) thus obtained is 
analysed ; it contains 8% by weight of titanium. 
Preparation of the prepolymer 

Into a 5-lltre stainless steel reactor, equipped with a stirrer 
system rotating at 750 revolutions per minute, there are introduced 

20 under nitrogen 3 litres of n-hexane heated to 70°C, 9.6 millilitres 
of a molar solution of tri-rr-octylaluminium (TnOA) in n-hexane and a 
quantity of catalyst (A) prepared previously containing 12 milligram 
atoms of titanium. There is then introduced a quantity of hydrogen 
corresponding to a partial pressure of 0.05 MPa, then ethylene at a 

25 throughput of 160 g/hr for 3 hours. The prepolymer obtained (B) is 
then dried under an atmosphere of nitrogen ; it contains 0.025 
milligram of titanium per gram. 
Start up of polymerisation in a fluidised bed 

A f luidised-bed type reactor in stainless steel, 90 cm in 

30 diameter, previously kept under an atmosphere of nitrogen, Is 
subjected to a purge consisting in successive operations of 
pressurising the reactor at 1.8 MPa with nitrogen at 90°C, following 
by degassing to atmospheric pressure, these operations being 
repeated 4 times, the nitrogen used moreover having a content of 

35 water of below 0.3 vpm. Thereafter, a continuous stream of nitrogen 
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at 90-c fe p aS8ed lnto £he 

ateosph.re ln the rc , c m,;11 th « content of the 

reactor is reduced to 10 vnm tk 

Introduced into the reactor „ " are tne " 
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Polyeth y ie„e „ 8u ™ ™, 

»0'C. nntii the water content H h dehyd ""°" -« « 
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PP hydrogen = 0.700 M Pa 
PP ethylene » 0.597 MPa 
PP nitrogen - 0.703 MPa. 
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Table I 

Development of polymerisation conditions and properties of the 
polyethylene making up the fluidised bed during the start up period 
of polymerisation . 





Time (h) 


0 


1 


2 


4 


6 


8 


10 


14 


18 


24 


10 


Cumulative 
Production of 
polyethylene 
(kg) 


0 


85 


2 40 


494 


740 


995 


1150 


1650 


2130 


2450 


15 


Mean residence 
time of the 
polyethylene 
in the reactor 
(h) 




3.2 


2.8 


2.1 


2.2 


2.1 


3.5 


2.5 


2.6 


3.4 


20 


Titanium content 
of the polyethylene 
(ppm) 


13 






13 




13 




12 


11 


11 


25 


MI 2*16 of 
polyethylene 

(g/10 minutes) 


7.2 






7.2 




7.2 

1 




7.2 


7.2 


7.2 



On analysing this Table it is found that as soon as the 
prepolymer is introduced into the reactor, the polymerisation 

30 reaction starts up and the properties (titanium content and melt 
index) of the polyethylene powder making up the fluidised bed 
remains more or less constant throughout the entire period of start 
up of the reaction, and in particular remain more or less identical 
to the properties of the charge powder initially introduced into the 

35 reactor. Furthermore, no formation of polyethylene agglomerate is 
observed in the reactor during the start up of this reaction. 
Example 2 

Start up of polymerisation in a fluidised bed 

One operates exactly as in Example 1, except for the fact that 
40 instead of using a fluidised bed reactor which has been previously 
purged by an atmosphere of nitrogen, one uses a reactor previously 
maintained under an atmosphere of ambient air, and instead of 
introducing 2.5 litres of a molar solution of TnOA in n-hexane into 
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it, A litres of this solution are introduced. 

The start up of the polymerlsatlon re otherwise 
in a manner identical to that of rU - Proceeds 
1 The „ f St3rt "P Scribed in Example 

1. The desired cuality of polyethylene is obtained at once this 
ouality in partlculgr belng ^ 

charge powder initially introduced into the reactor No f 

of Polyethylene agglomerate is observed in the fl ^ ! 

-ring the start up of this ^ ~ —tor 

Example 3 (co mparative ) 

One operates exactly as in Example 1, except for the fact that 

the operations of start ^ at 

Induction of TnOA into the P ° ly "" 1 " tI<> " *> »" «P«~ the 

Tabl. » re " t0r the charge powoor. 

.l ir> o s /: j t: r "° kln8 up the fiui "- d >- 

o f the.e ^ ^ * ' - — ~ 

polyethylene m=,n titanium content of the 

value eoual to 110 Ppjn . others characteristics of th , 
powder making up the fluidised k * erlst±cs of the polyethylene 

b P tne fluldised bed, such as the melt index fMT, 



30 



35 



21 



ID <EP 01B0420A1_I_> 




018042U 

22 



Table 2 

Development of the polymerisation conditions and the properties of 
the poly ethylene making up the fluidlsed bed during the start up 
period of polymerisation* ~~ ~^ 
5 " 





Time (h) 


0 


1 


2 


4 


6 


8 


10 


14 


18 


24 


36 


10 


Cumulative 
Production of 
polyethylene 
(kg) 


0 


0 


0 


0 


0 


1 


5 


13 


220 


620 


1607 


15 


Mean residence 
time of the 
polyethylene 
in the reactor 
(h) 














137 


137 


7.5 


4.1 


5 .5 


20 


Titanium content 
of the polyethylene 
(ppm) 


13 


29 


44 


65 


74 


89 


99 


110 


89 


63 


17 


25 


WI 2*16 of 
polyethylene 

(g/10 minutes) 


7.2 


6.5 


5.7 


5.0 


4.6 


4.1 


4.1 


5 .3 


6.5 


7.2 


7.2 



Example 4 

Start up of polymerisation in a fluidised bed 

30 One operates exactly as in Example 1, except for the fact that 

at the end of a period of 4 hours from commencement of introduction 
of the prepolymer, one commences to introduce continuously, direct 
into the reactor, 200 ml/h of a molar solution of TnOA in n-hexane, 
separately from the prepolymer. During the following four hours, 

35 the quantity of prepolymer introduced into the reactor is gradually 
reduced until a quantity corresponding to an injection of 70 g of 
prepolymer (B) is injected every 9 minutes. 

Table 3 sets out the conditions of the polymerisation reaction 
and the properties of the polyethylene making up the fluidised bed 

40 during the start up period of the reaction, and also the development 
of these values as time goes on. 
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Tabl^ 




particular more or less identical to n,„ 

but on the other hand exceeds 13 ppm, 

35 nft decreases very notably as from the 

35 commencement of introduction into the reactor of a , 

TnOA in n-hexane separately from m. """"^ ° f 

Example 5 P-polymer. 

•^^^^^^^ 

A fluidised-bed type reactor i„ o- * , 

vlously kept „ nd „ „ , t „ osph< , re nl£ 
to , purge co „ sl8tlng ln succeBs operatl l' o ;* 

* „ . £ „ SPh8tlc pre „ ure _ these r ° b ir 
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repeated 4 times, the nitrogen employed having a content of water 
below 0.3 vpm. Thereafter, a continuous stream of nitrogen at 90°C 
is passed into the reactor, the water content of the nitrogen stream 
at the outlet of the reactor is reduced to 10 vpm. There are then 

5 introduced into the reactor under nitrogen as charge powder, 270kg 
of a powder of a copolymer of ethylene and 1-butene having a bulk 
density of 0*3 g/cm^, a titanium content of 13 ppm, a content by 
weight of units derived from 1-butene of 7.8%, a density (at 20°C) 
of 0.918 and a melt index (MI2.I6) measured at 190°C under a 

10 charge of 2.16 kg equal to 0.9 g/10 minutes. The powder consists of 
solid particles having a mean diameter by mass of 850 microns. The 
reactor containing the copolymer powder is subjected to dehydration 
with nitrogen at 90°C until the content of water in the atmosphere 
of the reactor is reduced to a value of 3 vpm. There are then 

15 introduced into the reactor a gaseous mixture consisting of 

hydrogen, ethylene, 1— butene and nitrogen, propelled at a rising 
speed of 50 cm/sec at 85°C. The partial pressures (pp) of the four 
constituents of this gas mixtures are as follows: 
pp hydrogen - 0.123 MPa 

20 pp ethylene = 0.5 60 MPa 

pp 1-butene = 0.224 MPa 
pp nitrogen = 0.690 MPa » . .. 
There are then introduced into the reactor 2.5 litres of a molar 
solution of TnOA of n-hexane, and the reactor is maintained under 

25 these conditions in this way for 1 hour* Then there are introduced 
into this reactor in sequence at a rate of an injection of 70g every 
3 minutes, the prepolymer (B) prepared in example 1. 

At the end of 4 hours from the commencement of introduction of 
the prepolymer, one introduces continuously, direct into the reactor 

30 200ml/h of molar solution of TnOA in n-hexane, independently of the 
prepolymer. During the following 4 hours, the quantity of 
prepolymer introduced into the reactor is gradually decreased until 
a quantity corresponding to an injection of*70g of prepolymer (B) is 
injected every 9 minutes. 

35 Table 4 sets out the conditions of the copolymerisation 
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reaction and the properties of m, 

*«„ t„. period of „.„ ^J 0 ' 01 '"" -»»» "P the Heidi^ 
„ f these as tl » e go J £ ^ — — the 

Table 4 

Development of f„o 

i°p°iyn^F~5iirn^ condition. . 

— . . ~» — ~-^ rr U P period of 



15 



20 



e (h) 



Cumulative 
Production of 
copolymer 
(kg) 



25 



30 



MI 2*16 of 
Polyethylene 
(g/10 minutes) 



Density of the 
copolymer 




Mean residence 
time of the 
polyethylene 
in the reactor 

Ch) 



Titanium content 
of the copolymer 
(ppm) 
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Example 6 (comparative) 

Start up of copolymerisation in a fluidlsed bed 

One operates exactly as in example 5, except for the fact that 
the start up operations of the copolymerisation do not involve the 
introduction of TnOA into the reactor containing the charge powder. 

It is found that after the introduction • of the prepolymer (B) 
into the reactor, the copolymerisation reaction does not start up 
immediately and that one must wait for 8 hours from the introduction 
of the prepolymer (B) to observe the start up of the reaction. 
Furthermore, it is found that the properties of the copolymer making 
up the fluidised bed change during the period of start up of the 
reaction and that in particular the titanium content, density of the 
copolymer increases very appreciably, whereas the melt index of the 
copolymer decreases. 

After 30 hours of introduction of the prepolymer (B) into the 
reactor, copolymer agglomerates form in the fluidised bed, 
necessitating the stoppage of the copolymerisation reaction. 
Example 7 (comparative) 

Start up of copolymerisation in a fluidised bed 

One operates exactly as in example 5 except for the fact that 
instead of reducing -the water content in the atmosphere of the 
reactor before and after the introduction of the charge powder to 10 
and 3 vpm respectively, it is reduced only to 25 and 20 vpm 
respectively. 

It is found that the copolymerisation reaction does not start 
up immediately after the introduction of the prepolymer into the 
reactor, and that the properties of the copolymer making up the 
fluidised bed develop appreciably during the period of start up of 
the reaction, so that the copolymer produced after the start up of 
the reaction does not conform to the desired quality. Furthermore, 
copolymer agglomerates are very rapidly formed in the reactor, 
necessitating the stoppage of the copolymerisation reaction. 
Example 8 

Start up of the copolymerisation in a fluidised bed 

One operates exactly as in example 5, except for the fact the 
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Table 5 

Development of the copolymer! sat ion conditions and the propertie s of 
the copolymer obtained during the start up 





Time (h) 


0 


1 


2 


4 


6 


8 


10 


14 


16 


24 


10 


Cumulative 
Production of 
copolymer 
(kg) 


n 

\j 


O V 




4 /0 


700 


950 " 


1060 


1230 


1870 


2180 


15 


Mean residence 
time of the 
polyethylene 
in the reactor 
(h) 




3.2 


2.8 


2.6 


2.5 


3 .0 


3.5 


3.3 


2.6 


2.3 


20 


Titanium content 
of the copolymer 
(ppm) 


13 






13 




12 




10 


9 


9 


25 


MI 2-16 of 
polyethylene 

(g/10 minutes) 


0-9 






0.9 




0.9 




0.9 


0.9 


0.9 




Density of the 
copolymer 


0.917 






0-917 








0.917 




0.917 
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Example 9 

Preparation of the catalyst (supported catalyst) 
(a) Preparation of the support 

Into a glass reactor having a capacity of 1 litre, equipped 
35 with a stirrer system rotating at 750 revolutions per minute, there 
are introduced at ambient temperature and under nitrogen 5 50 ml of a 
solution of dibutylmagnesium in n-hexane containing 500 milligram 
atoms of magnesium and 5 1 ml of di- isoamylether (250 millimoles). 

The reactor is then heated to 50°C > and there are poured in, 
40 drop by drop over 2 hours, 1 15 ml of tertbutyl chloride (1050 
millimoles). At the end of this addition, the suspension is 
maintained at 5 0°C for 2 hours and the precipitate obtained is 
washed at this same temperature with n-hexane. 

The support (C) thus formed contains per gram atom of megnesiura 
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n-hexane which is heated to 60°C. There is then introduced into the 
reactor a volume of 30 ml of hydrogen measured under normal 
conditions, then propylene at a throughput of 200g/h for 2\ hours. 
At the end of this time the suspension of prepolymer if maintained 

5 with stirring for a further half hour. It is cooled to ambient 

temperature (20°C) and the reactor is degassed. Then under nitrogen 
the prepolymer powder is washed 3 times with n-hexane. The 
suspension of prepolymer is rr-hexane is then decanted under vacuum 
into a rotary evaporator. In this way one obtains 510 g of a 

10 prepolymer powder (E) containing 0.005 milligram atoms of titanium 
per gram. 

Start up of polymerisation in a fluidised bed 

A fluidised bed type reactor, in stainless steel, with a 
diameter of 45 cm, previously kept under an atmosphere of nitrogen 

15 is subjected to a purge consisting in successive operations of 

pressurising the reactor at 1.8 MPa with nitrogen at 90°C, followed 
by degassing to atmospheric pressure, these operations being 
repeated 4 times, the nitrogen used having a water content less than 
0.3 vpm. Thereafter, a continuous stream of nitrogen at 90°C is 

20 passed into the reactor, until the water content of the nitrogen at 
the outlet of the reactor is reduced to 10 vpm. There are then 
introduced into the reactor under nitrogen as charge powder, 70kg of 
a polyproylene powder, with a bulk density of 0*5 g/cm 3 , a 
titanium content of 8ppm, a content of polymer insoluble in boiling 

25 n-hexane of 91% by weight, and a melt index (MI5 ) measured at 

190°C under a charge of 5kg equal to 2.3g/10 minutes- This powder 
. consists of solid particles having a mean diameter by mass of 300 
microns. The reactor containing the polypropylene powder is 
subjected to dehydration with nitrogen at 90°C, until the water 

30 content of the atmosphere in the reactor is reduced to a value of 
3 vpm. There is then introduced into the reactor a gas mixture 
consisting of hydrogen, propylene and nitrogen propelled at a rising 
speed of 45cm/see at 60°C. The partial pressures (pp) of the three 
constituents of this gaseous mixture are as follows; 

35 pp hydrogen = 0.1 MPa 

30 
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PP Propylene = 1.5 MPa 

PP nitrogen - 0.4 MPa. 

^ere is then introduced into tho 

cu into the reactor O 7 i * *- 
solution of TnOA „_u lltre of a »>olar 
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solution of TnOA l n n-he ™ ° f * n ° lar 

these cond ltlons in this^ \ Tl ^ malntalned ^ 

introduce lnto fchls re h ° Ur - ^en one cogences to 

^ every 3 minutes he " ^ " 1 

At the end of ^3»er (E) prepared prevlously , 

G end of approximately 1 hour from f u 
introduction of the prepoly.er, there ls iT , ° f 
'° direct into the reactor, 450 „i /h ! lnt - ^ed continuously, 
n-hexane. ^ ° f 3 mol « s <^tion of TnOA in 

It is found that the prepolymerisation reaction st 
soon as the prepolymer ls lntroduced ± Starts «P as 

«- «r.t 2, hours of the reaction h t ^ 
^ pylene powd er maklng up ^J'" ™ " «~ 

the melt index ( MI 5 ) and the content * U ** ^ »™ — eds 8p pm> 

boiling n-hexane rial « P ° lyn>er ln8 °^le in 

^ ,exane remaining more or 1 

;°7 atI °" « as 8l ».„te i. observed in th™° re ' " 

Example 10 

*M under a „ atooeph „ e of "> ° °« • ~ Previous^ 

»• The desired quality of ool , """•""-•i i„ E „„ ple 

Poa,pro Pyl e„e . eelo „ero t e is fo „„d ln Z flM T 17'"" " 
during the etart „ p of £hl> «»«i sed bed raactor 
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Example 11 

Start up of copolymer! sation in a fluldised bed 

A fluidised bed type reactor in stainless steel, with a 
diameter of 45cm, previously kept under an atmosphere of nitrogen, 
is subjected to a purge consisting in successive operations of 
pressurising the reactor at 1.8 MPa with nitrogen at 90°C, followed 
by degassing to atmospheric pressure, these operations being 
repeated 4 times, the nitrogen employed having a water content of 
less than 0.3 vpm. Thereafter, a continuous stream of nitrogen at 
90°C is introduced into the reactor, until the water content of the 
nitrogen at the outlet of the reactor is reduced to 10 vpm. There 
are then introduced into the reactor under an atmosphere of nitrogen 
as charge powder, 70kg of a copolymer powder and ethylene, having a 
bulk density of O^g/cm 3 , a titanium content of 10 ppm, a content 
by weight of units derived from ethylene of 5% and a melt index 
(MI5) measured at 190°C under a charge of 5kg equal to 3g/10 
minutes. This powder consists of solid particles having a mean 
diameter by mass of 300 microns. The reactor containing the 
copolymer powder is subjected to dehydration with nitrogen at 60°C, 
until the water content of the atmosphere in the reactor is reduced 
to a value of 3 vpm. There is then introduced into the reactor a 
gaseous mixture consisting of hydrogen, propylene, ethylene and 
nitrogen, propelled at a rising speed of 45cm/ sec; at a temperature 
of 60°C. The partial pressures (pp) of the four constituents of 
this gaseous mixture are as follows: 

pp hydrogen =0.1 MPa 

pp propylene - 1.5 MPa 

pp ethylene = 0.1' MPa 

pp nitrogen = 0.3 MPa- 
There is then introduced into the reactor 0.7 litre of a molar 
.solution of tri-n-octylalurainium . (TnOA) in n-hexane, and in this way 
the reactor is maintained under these conditions for 1 hour. Then 
there is introduced into this reactor in sequence at the rate of 1 
injection of 40g every minute, the prepolymer (E) prepared in 
Example 9. 
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At the end of approximately 1 hour afcer , 
introduction of prepolymer, there are . ^ — ement of 

direct Into m, introduced continuously, 

CC lnto the reactor, 450 ml/hr of - i ■ 
n-hexane. ' " m ° lar -option of T„0A in 

It is found that the copolymer isation reaction starts 
soon as the prepolymer ls ^ 35 

during the flr . t 24 hours q{ ^ ~, and that 

the copolymer po.der taxing up ^ nuldi <* 
-PP., the content b y welght of ^ ™ 
-It index CMI 5) of thls fr ° m eth ^ene and the 

» - Minutes respec^ ZTZoZ^" ^ " 

:rr: e rr- - ~ - - ~ :c:::: t :: t up 
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One operates In a i 

- 1 n«„ d j:r;:; 0 :;;r« a i:; 3 ;;": f * t t co ; ii ° 8 *— — 

ion .. ^ JOU a °* titanium tetrarhi^r^. 

120 ml of n-hexane and 27* of <H , tetrachloride, 

. u g di-lsoamyl ether at 25°C tk 

is heated to 35 °C anH Q - The ml *ture 

o and at this temperature fhpm 

it over 4 hours ^ * , *" ±ntro ^ced Into 

— * :„;r;; - 25 ' c 

with stirring for I hour at 35 °r 
hours at 65°r tk„ . » then over 2 

,*-h cashed 5 times by decanting with 500 ™l 

...» T:;:;;„::" sisti - - ~ ^ , 

under nitrogen 3 litres of n-h. \ lntroduc *d 

icres of n-hexane heated to 50°C ?fl ft niJ1 
of a molar solution of -. -, ' 8 mill ilitres 

a nH diethylaluminium chloride (DEAO in 

and a quantity of catalv R r ^ AC; ln n-hexane 

catalyst (,) containing 9.6 milligram atoms of 
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titanium. There is then introduced a volume of 30 ml of hydrogen 
measured under normal conditions, then propylene at a throughput of 
160g/hr for 3 hours. At the end of this time the prepolymer 
suspension is maintained with stirring for a further half hour. It 
is cooled to ambient temperature (20°C) and the reactor is degassed. 
Then under nitrogen the prepolymer powder is washed 3 times with 
n-hexane. The prepolymer suspension in n-hexane is then decanted 
into a rotary evaporator under a vacuum. In this way 480g are 
obtained of a prepolymer powder (G) containing 0.02 milligram atoms 
of titanium per gram. 

Start up of copolymerisation in a fluidised bed 

A fluidised bed type reactor in stainless steel, with a 
diameter of 90cm, previously kept under an atmosphere of nitrogen, 
is subjected to a purge consisting in successive operations of 
pressurising the reactor at 1.8 MPa with nitrogen at 90°C, followed 
by degassing to atmospheric pressure, these operations being 
repeated 4 times, the nitrogen employed having a water content of 
less than 0*3 vpm. Thereafter, a continuous stream of nitrogen at 
90°C is passed into the reactor, until the water content of the 
atmosphere in the reactor is reduced to 10 vpm. There are then 
Introduced into the reactor under an atmosphere of nitrogen as 
charge powder, 70kg of a copolymer powder of propylene and 1-butene, 
having a bulk density of 0.4g/cm 3 , a titanium content of 50 ppm, a 
content by weight of units derived from 1-butene of 29% and a melt 
index (MI 5 ) equal to 6g/10 minutes. This powder consists of solid 
particles having a mean diameter by mass of 300 microns. The 
reactor containing the copolymer powder is subjected to dehydration 
with nitrogen at 55°C, until the water content of the atmosphere in 
the reactor is reduced to a value of 3 vpm. There is then 
introduced into the reactor a gaseous mixture consisting of 
hydrogen, propylene, 1-butene and nitrogen propelled at a. rising 
speed of 45cm/sec, at a temperature of 55°C. The partial pressures 
(pp) of the 4 constituents of this gasesou mixture are as follows: 
pp hydrogen = 0.02 MPa 
pp propylene = 0.70 MPa 
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PP 1-butene = 0.28 MP a 
PP nitrogen - 1.00 MPa. 
There is then lntroduced lnto 

solution of TnOA in u ° C ° r °' 1 11 of a molar 

mUA in n-hexane and 0.6 litre of 
DEAC in n-hexane and th m0lar sol "tion of 

-e S e con dltlon ; f d i u ; eac ;r 1 ;; al ~ - «*- - under 

-actor in seance at ^rate 0l J" ^ lntr ° dUCed ^ ^ 
■ninutes the prepolyn)er ' °* 1 lnJeC "°" «f 25g every 3 

polymer (G) prepared previously. 
At the end of approximately 1 hour aff 

"Met into the reactor , 1S ~«i~o».ly Introduce, 

hour. 8 30 """gran, ato.s of aluminium per 

It is found that the copol^erisation reaction « - 
soon as the prepoly.er is introduced into the ^ " 

during the f lrst 24 hours lnt0 the ^""r, and that 

^ copolymer po.der ^^rr^ ~ " 

50 PP m, the content by weight of * 

wexgnt of units derivprf i ^ 

-elt index (MI 5 , of this copolymer re.ai i * ^ 3 

and equal to 29X and 6 g /10 1»T "»« " 1— constant 

rr - of ^c^rrr jt-^- no 

^ring the start up of this reaction. 
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Claims 

1* Process for the polymerisation or copolymerisa tion in the gas 
phase of alpha-olef ins by bringing the said alpha-olef ins in to 
contact under polymerisation or copolymer! sat ion conditions in a 
reactor in which the polymer or the copolymer is maintained in a 

5 fluidised bed and/or is agitated with mechanical stirring, said 

reactor containing a charge powder, in the presence of a catalytic 
system of the Ziegler-Nat ta type, consisting, as catalyst of a 
compound of a transition metal of groups IV, V and VI of the 
Periodic Table of Elements, and as co-catalyst, an organometallic 

10 compound of a metal of groups I to 111 of this Table, which 

comprises a start up operation with the charge powder, and being * 
characterised in that, previously to the introduction of the 
catalytic system in the reactor, the charge powder is dehydrated, 
and thereafter subjected to a treatment for at least five minutes by 

15 bringing the said charge powder into contact with at least one 
organoaluminium compound of the formula 
Al R n X 3 _ n 

in which R is an alkyl group comprising from 2 to 12 carbon atoms, X 

is a hydrogen or halogen atom, or an alcoholate group, and n is a 
20 whole number or fraction comprised between 1 and 3 , the quantity of 

organoaluminium compound employed being comprised between 0.1 and 50 

millimoles per kilogram of charge powder. 
2. Process according to claim 1, characterised in that the charge 

powder is dehydrated by bringing the powder into contact with an 
25 atmosphere of inert gas, alpha-olef ins, hydrogen or a mixture 

36 
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containing at least two of 

deh y dr a tion, the vater * * ; - UCh CO —- -at 
- I"- -an 15 vpm and Preferably n q ; a V S - e qual to 

3 - Process according to clai ffl \ T 6 v »" 

5 tre atment of the ch * Character ^ in that the 

or the charge powder with 
expounds is performed under hS -Sanoal^ini^ compound ^ 

*wo lef ins, hydrogen or a i s i ;:vr sistin8 ° f ^ «••• 

these gases. containing at ieast tWQ of 

*• Process according to clafm i 

'° treatment of the charE , 'ised in that the 

lc cnarge powder with t-h^ 

compounds is performed under a Dr ^^^iu. compond or 

-spheric pressure and ^^2^^ ^ » 
^tween 0.1 and5MPa . under a pressure comprised 

' ^ 3 co mprlsea between 0 

35 Process according to claim i 

P~« i. . no ly „ la f ln ^ i- th.t t„, c,« ge 

6 - Process according to claim l u 

» WM 50 and 5000 Blc ^ s ;"" * »a S8 

Process according to claim 1 k 

~ lmlnlm co „ pound a ^ j:™- *■ 

trl -n-octylaluminiu m . "-hexylaluminlum or 

8 - Process according to claim 1 u 

» «... « the ^^J; ^"»««-> ln th . t the 

.V-~i.fi,,. u . ffected L" co » 01 »~"-ti m of 

ecced > in the presenrp ^ 
•y.t« up to 10 tI . e> ^ »f » quantity of cat.ly.t 

Ptco^tioo, f„ . pT tlo T of " ° r CO " <>1 '-« 1 "»<>" «- «.U. 

«- b y „i 8ht of i? c °" priscd b "" e " 1 - « «... 
w » I3 Zoy.; :::„ ; ;r::r;rv n tbat the 

•y.t«. or . pr.po ly «„, obtalned ,OI » ° £ =«•". catalytic 

> co-c.t.l,. t „ lth one „ ' c.t.l yet and 

" I" aucn that 
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the coated catalytic system or the prepolymer contains between 0.002 
and 10 milligram atoms of transition metal per gram, or in the form 
of a catalytic system fixed on an inorganic granular support and 
containing from 0.03 to 0.5 milligram atoms of transition metal per 
5 gram, the atomic ratio of the quantity of metal in the co-catalyst 
to the quantity of transition metal in the catalyst being comprised 
between 0.1 and 60, said coated catalytic system, prepolymer or 
catalytic system, fixed on an inorganic granular support, containing 
quantities of co-catalyst such that the atomic ratio of the quantity 

10 of metal in the co-catalyst to the quantity of transition metal in 
the catalyst is comprised between 0.1 and 60, and preferably 
comprised between 0.5 and 10. 

10. Process according to claim 9, characterised in that the 
contacting of the alpha- olefins with the charge powder and with the 

15 catalytic system is performed in the presence of an additional 

quantity of co-catalyst comprised between 0.01 and 10 millimoles per 
kilogram of polyolefin produced when the weight of polyolefin 
produced is equal to or greater than 0.1 times and preferably equal 
to or greater than 0.3 times the weight of the charge powder 

20 employed, tills co-catalyst being of a nature identical to or 

different from that of the co-catalyst which is a constituent of the 
catalytic system. 
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